**INTRODUCTION:** Resection of spinal tumors often requires reconstruction with bone grafting and hardware fixation to correct iatrogenic and pathological instability. Currently, gold standard spinal reconstruction utilizes hardware and non-vascularized bone grafting. Using this method, literature shows delayed healing environments are associated with instability, pseudoarthrodesis, and failure. Thus, in certain patients alternatives like vascularized bone grafting (VBG) merit consideration. This study presents VBG as a superior reconstructive method in patients with complex spinal defects.

**METHODS:** Retrospective chart review identified four patients who underwent spinal reconstruction with vascularized bone from 2008--2016. Demographics, treatment, and outcomes were analyzed.

**RESULTS:** Spinal fusion with non-VBG has a significant failure rate -- in cases of primary fusion, 25.8% of grafts fail within 3 years.^1^ The prognosis in the sacral region is particularly poor with a 37% revision rate.^2^ Additionally, achieving arthrodesis with non-VBG is known to be complicated by pre-operative radiation.^3^ Literature reveals high rates of successful union (96--100%) when VBG is employed in the spine in lieu of non-VBG.^4,5^ The case series included two male and two female patients with lumbar or sacral tumors. Average age was 40.25 years, and 3/4 patients had previous chemo and/or radiation. One patient underwent an S1-3 resection and hemipelvectomy with immediate vascularized free fibula (VFF) reconstruction. Post-operative complications included infection, non-healing wounds, and hardware exposure. Two other patients were reconstructed with VFF grafts after construct failure -- one patient had rod fracturing following L3-5 resection while another had pseudoarthrodesis and infection after S1-sacroiliac joint resection. A final patient underwent immediate reconstruction with a vascularized femur-fibula following L2-S1 resection and hemipelvectomy. Length of stay was 47--87 days and follow-up was 12--98 weeks at which point all were weight-bearing.

**CONCLUSION:** Spinal reconstruction after tumor resection remains challenging and in cases involving infection, radiation, or previous construct failure, poor outcomes may result from lack of graft consolidation and hardware failure. Ultimately, literature shows VBG lends structural support to fusion sites and is an effective alternative to non-VBG in compromised tissue beds. Stronger spinal arthrodesis in turn, reduces reoperation risk and hardware dependence, and may allow for hardware removal. We have also illustrated the application of spare parts surgery using a vascularized femur-fibula. Overall, our experience supports using VBG in constructing spinal fusions, particularly in higher risk patients.
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